r 



s Docket No.: 04373-015001 


□ 
C3 

ru 


w 

M 

ru 
I 


APPLICATION 
FOR 

UNITED STATES LETTERS PATENT 


TITLE: TANK VOLATILE LIQUID LEVEL OR VOLUME GAUGE 

APPLICANT: JAMES P. O'SHEA 


CERTIFICATE OF MAILING BY EXPRESS MAIL 
Express Mail Label No EL 932080 146US 


I hereby certify under 37 CFR §1.10 that this correspondence is being 
deposited with the United States Postal Service as Express Mail Post 
Office to Addressee with sufficient postage on the date indicated below 
and is addressed to the Commissioner for Patents, Washington, 
D.C. 20231. 



Signature 


Typed or Printed Name of Person Signing Certificate 


TANK VOLATTr F T TOTTTP I FWLORVQLIlffiGAUgE 

TECHNICAL FIELD 

This invention relates to tank volatile liquid level gauges, and, more particularly „ 
ieve. gauges for tanks containing liquids, such as propane, that are stored under pressure in 
par. m liquid state and in par, in gaseous state, and released in gaseous state for use. ' 

BACKGROUND 

Many a backyard cookou, has been delayed or ruined when the barbecue grill 
propane tank has suddenly run dry due ,„ the inability of available nurk gauges to provide 
adequate, timely warning of low tank volume. Propane, as wel! other similar volatile 
materials, is stored, e.g., in tanfc, under pressure. Typicahy, when the rank is Mi, or near 
Ml, and upright, a portion of the material contents (in the lower section of the hank) is in 
hqutd ^ ^ . pcfia- of the material contents (in the upper section of the tank, adjacent 
the onto, ,s in gaseous state. The ratio of liquid-m-gas depends 0 „ . combination of 
mass of materia, within rhe tank, ,he «aak volume, the temperature of the contents, and the 
pressure within the tank. As materia, is released from the ,ank in gaseous state for use the 
resu„m g d in ^ mass ^ ^ rf ^ ^ ^ ^ ^ ^ • 

of . e qmd contents ,o change ,o gaseous st a,e aud expand. As a resu.,, the pressure within 
the tank remains relatively constant until all of the liquid material changes to gas A. that 
pom., wuh „o remaining reservoir of liquid, removal of toher gas causes ,he pressure ,o 
drop precipitously, aud ,he timk is soon emp,y. As a consequence, i, has been found difficult 
.0 prov.de timely warning of a near-emp,y rank by use of a pressure gauge, i„ particular, for 
smaller portable propane ranks. 

Others have proposed to address this problem by cons.ruc.mg barbecue grills in 
whrch me rank resra upon a crude sea,e or balance, wi<h .he objec. of providing an indication 
of mater*! mass wi«hi„ ,he tank, or a, leas, a warning „ hen fta, mass decreases below a 

— ,eve.. Still omers have sough, ,o prov ide an indioation of rank liquid level using 
adhesrve strips conlaining . themaUy ^ ^ ^ ^ ^ ^ 

apphed ,„ me „u,side surface of.be rank a, a region of desired minimum rank volume leve, 
e.g., oncquarier ,ank, and seek ,o indicate me liquid level by sensing ,he location of i,s ' 
hqu,d-,o-gas iurarface by tire marked temperature difference caused by change of s,a,e from 
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liquid to gas (with attendant consumption of calories and resulting lowering of the local 
temperature). 

In other applications, it has been known to provide tank gauges tha, employ a float 
and coupled magnets for indication of lipoid level or volume. I, has also been known ,„ 
prov.de tank closure valves actuated by a float a, a predetermined liquid level or volume 
e.g., as described in Ballard et al. U.S. 768,109 and Moore U.S. 3,283,578. 

SUMMARY 

The invention thus provides a tank liquid level or voiume gauge for use with volatile 
matenals, such as propane, which a« stored in a tank in liquid form under pressu re and 
released from the tank for use in gaseous fonn. The liquid level or volume gauge, operating 
wtthou, dynamic seals, employs a float with a float magnet tha. coup.es with a liquid leve, 
mdtcation magnet across a fluid impcnneab.e wall to indicate the tank liquid level or volume 
The gauge may also include a dial or other device that converts the indication of liquid leve. ' 
into an indication of liquid volume. 

In another embodiment, the invention provides a taric liquid .evel or volume gauge as 
desenbed above tha, also signals to a delivery pump ,„ shut off flow when the tank contains a 
predetenmned volume of fluid. In particular, when the liquid in the tank reaches a 
predefined leve., the float actuates an inle, c.osure va,ve to increase in.et flow resistance 
creating a shutoff signal. 

In one aspect, me invention features a tank liquid level or volume gauge for use with 
a tank defining a volume containing volatile material tha, are stored as a liquid under 
pressure and released from the tank for use in gaseous fonn, inc.uding: (a, a float member 
extendmg into the tarn,, the float member defining a float chamber configured ,„ allow the 
float member to float in the liquid; (b) a float magnet joined ,„ an upper portion of the float 
member; (c) an elongated shaft positioned a, an upper end of the tank, the upper portion of 
the float member being telescopically engaged with the elongated shaft; (d) a fluid 
tmpemreable, non-magnetic wall disposed between the upper portion of the float member 
and the elongated shaft; and (e) a liquid ,eve, indication magnet positioned ,„ couple with the 
float magnet across the fluid impermeable wal, for axia, positioning of the shaft in response 
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to axial positioning of the float member, the shaft member being configured to indicate the 
tank liquid level by its axial positioning. 

Some implementations include one or more of the following features. The liquid 
5 level or volume gauge further includes a tank upon which the gauge is mounted. The gauge 
further includes a coupling converting generally axial movement of the float member into 
lateral or rotational movement. The gauge further includes a shut-off device signaling to a 
delivery pump to shut off flow when the tank contains a predetermined volume of fluid. 
When the liquid in the tank reaches a predetermined level, a shutoff signal is created by the 
10 float member actuating an inlet closure valve to increase inlet flow resistance. The gauge 
further includes a cover for the tank, the cover having an indicator region through which an 

["* upper portion of the shaft is visible to a user of the tank. The upper portion of the shaft 

S3 

p carries an indicator scale configured to provide a visual indication of the liquid level. The 

BJj 

s p indicator scale includes a member having indicator panels of different colors, the colors 

# 15 being arranged to be displayed sequentially through the indicator region of the cover. The 

Ul 

i& indicator region includes a window. The window is lens or dome-shaped. The indicator 

^ panels are green, yellow and red, to indicate, respectively, that the tank contains an adequate 

FU level of liquid, that the level of liquid has reached a low level, and that the tank is almost 

*g empty. The gauge is configured so that the green indicator panel indicates that there is 

jj^20 sufficient liquid for at least 6 hours of operation, the yellow indicator panel indicates that 
there is sufficient liquid for about 2-6 hours of operation, and the red indicator panel 
indicates that there is sufficient liquid for 2 hours of operation or less. The volatile material 
is propane. The float member includes an elongated tube that extends sufficiently far into the 
tank so as to float when the liquid has reached a relatively low level. 


25 


The details of one or more embodiments of the invention are set forth in the accompa- 
nying drawings and the description below. Other features, objects, and advantages of the 
invention will be apparent from the description and drawings, and from the claims. 
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DESCRIPTION OF DRAWINGS 

FIG. 1 is a somewhat diagrammatic side section view of a tank, e.g. a propane tank, 
equipped with a tank liquid level or volume gauge of the invention; and 

FIG. 2 is an enlarged side section view of the tank liquid level or volume gauge of 

FIG. 1. 

FIG. 3 is a similar enlarged side section view of another embodiment of the tank 
liquid level or volume gauge of the invention, i.e., with an overfill protection valve; and 

FIGS. 3A and 3B are somewhat diagrammatic side section views showing the overfill 
protection valve of the tank liquid level or volume gauge of FIG. 3 in closed position and in 
open position, respectively. 

Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, the tank liquid level or volume indicator 10, consisting of 
a liquid level detector assembly 12 and a liquid volume indicator assembly 14, is mounted to 
a valve body 16 constructed for threaded engagement with the mouth, M, of a tank, T. The 
valve body defines a first passageway 18 with an outlet, e.g., for connecting the tank, T, to an 
outdoor barbecue grill, controlled by a valve 20, and a second passageway 22 for receiving 
the indicator 10. 

The indicator assembly 14 (FIG. 2) consists of an elongated, cylindrical indicator 
body 24 defining a deep drawn well 26, with an indicator shaft 28 mounted for axial 
movement (arrow, A) therewithin. The body 24 is formed of a non-magnetic material, e.g., 
stainless steel, and has a flange 30 secured in sealing engagement at the outlet of passageway 
22, between o-ring 32 and flange 34 of cover 35, by gland nut 36. The shaft 28 has a color 
indicator block 38, e.g., with red, yellow and green indicator panels 40, 42, 44, respectively, 
displayed in turn adjacent a window 46 in cover 35. A return spring 48 applies a downwardly 
directed biasing force (arrow, S) upon the indicator shaft 28. 

The detector assembly 12 (FIG. 1) consists of an elongated plastic float tube 50 
having a closed, lower end 52, defining a flotation chamber 55, disposed to extend into the 
volume of liquid, L, within the tank, T. The float tube 50 extends sufficiently far into the 
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tank so that the float tube will continue to float when the liquid has reached a relatively low 
level, e.g., only enough liquid for less than two hours of operation. The float tube 50 also 
includes an open, upper end 54 disposed in telescoping, sliding engagement about the lower 
end 56 of the indicator body 24. Cooperating, coaxial elements 58, 60 of a magnetic coupling 
5 62 (FIG. 2) are mounted, respectively, at the lower end 64 of the indicator shaft 28 and at 

upper end 54 of the float tube 50. Upper end 54 of the float tube 50 is joined to the magnetic 
coupling element 60, so that axial movement of the float tube 50 results in axial movement of 
magnetic coupling element 60. 

In operation, the float tube 50 moves axially in response to the changing level of 

1 0 liquid, e.g., propane, in tank, T, to position the outer magnetic coupling element 60 along the 

A indicator body 24. The magnetic force of the outer coupling element 60 acts upon the inner 

g coupling element 58 through the wall of the indicator body, to position the indicator shaft 28 

ry appropriately. 

[g For example, while the tank contains a predetermined minimum level or volume of 

M 1 5 liquid, e.g., sufficient for about 6 hours of operation, the shaft 28 is positioned to display the 

H & een indicator panel 44 at the window 46. When the level or volume drops below that level 

^ into an intermediate region, e.g. sufficient for about 2-6 hours of operation, the shaft 28 is 

g positioned to display the yellow indicator panel 42 at the window 46. When the level or 

^ volume drops to a point approaching empty, e.g. less than about 2 hours of operation, the 

20 shaft 28 is positioned to display the red indicator panel 40 at the window 46. In this manner, 
the operator is provided with an accurate indication of remaining liquid level or volume. 

Referring to FIGS. 3, 3A and 3B, in another embodiment of the invention, the 
indicator 10 further includes a shut-off device constructed to send a signal to a delivery 
pump, during filling of tank T (not shown), to shut off flow of liquid into the tank when the 
25 liquid has reached a predetermined volume of liquid. This feature reduces the likelihood of 
the tank being overfilled. 

As shown in FIG. 3, liquid propane or the like is delivered into the tank through a 
passageway 90 to outlets 92 defined in a sleeve 96 disposed about the indicator body 24 (not 
shown in FIGS. 3A and 3B). During the filling operation, a valve closure element 94 is 
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initially in the position shown in FIG. 3B, allowing liquid to enter the tank T through outlets 
92. The valve closure element 94 is mounted to the float tube 50, discussed above, for axial 
movement along the body 24. As the liquid in the tank reaches a predetermined level or 
volume, the valve closure element 94 engages over the outlets 92, with o-rings 97, 98 being 
disposed about the body to resist further flow into the tank (FIG. 3A). Thus, by increasing 
flow resistance in this manner, pressure is increased, signaling the delivery pump to 
discontinue flow. 

A number of embodiments of the invention have been described. Nevertheless, it will 
be understood that various modifications may be made without departing from the spirit and 
scope of the invention. For example, window 46 may have the form of a lens or dome to 
enhance visibility of the indicator panel or other display of tank liquid level or volume. The 
liquid volume indicator assembly may also include a coupling for converting generally 
vertical movement of the float into lateral or rotational movement for display of liquid level 
or volume on a dial or gauge and the like, e.g., as described in Ballard et al. U.S. 768,109, the 
complete disclosure of which is incorporated herein by reference. Accordingly, other 
embodiments are within the scope of the following claims. 


